S3
. Chemical shifts for dicatechol isoindole lysine. Figure S3 . The di-dicatechol isoindole lysine compounds are fluorescent. Excitation and emission spectra for di-DCIL- Figure S4 . 1D 1 H NMR spectra of stable time point samples from the autoxidation of dicatechol pyrrole lysine confirm two successive products. Samples of 100 μM DCPL in PBS with 100 μM DTPA were incubated at 37 °C for 7.5 minutes (red) or 67.5 minutes (black), flash frozen in liquid N2, lyophilized overnight, and resuspended in deuterated methanol.
The spectra above show the aromatic region for the two samples. Figure S7 . Cu(II) stimulates DOPAL-mediated crosslinking of α-synuclein. 100 μM Ac-WT aS and 2 mM DOPAL were incubated at 37 °C in 100 mM MOPS pH 7.4 with or without 500 μM CuCl2. The reaction without CuCl2 included 100
S10
μM DTPA to chelate any adventitious metals. Aliquots were taken over the course of an hour and subjected to SDS-PAGE. Cu(II) significantly accelerates the production of covalent synuclein oligomers, as previously reported by
Jinsmaa et al.
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Figure S8. Oxidation drives crosslinking of DOPAL-reacted α-synuclein. Ac-WT aS was reacted with DOPAL for one hour to form adducts, then ethanol precipitated to remove unreacted DOPAL. Samples were resuspended at a concentration of 100 μM DOPAL-reacted Ac-WT aS in either PBS with 100 μM DTPA (control, NaIO4) or 100 mM MOPS pH 7.4 without chelator (Cu(II)). Formation of α-synuclein oligomers was monitored by SDS-PAGE, with samples incubated at 37 °C for the indicated times. In the control reaction, no catalyst was added, and oligomers form relatively slowly over the course of a few hours. In the reactions labeled NaIO4 and Cu(II), 500 μM of sodium periodate or CuCl2 were added, respectively, after the initial aliquot was withdrawn. Both compounds promote the rapid formation of crosslinks. aS and the resulting intensity ratios were scaled so that residue G101, which appeared to be unaltered in the oligomer spectrum, is 1.0. Spectra of the oligomeric and unmodified Ac-WT aS samples are shown in Figure S10 . The broad loss of native intensity for N-terminal residues mirrors that observed in reactions with DOPAL, 1 which targets α-synuclein's native lysines, but the attenuation of the C-terminus, which does not contain lysine, is more pronounced here.
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Figure S11
. 1 H-15 N HSQC spectra of unmodified and oligomer-incorporated Ac-αS. Spectra are plotted using exponential contours with a multiplication factor of 1.15. The black spectrum is from a control sample of unmodified, monomeric Ac-αS. The red spectrum is from 1 H/ 15 N-labeled Ac-αS in the oligomer sample analyzed in Figure 7 in the main text, and represents protein that was not directly modified by DOPAL, but incorporated into the oligomers by reacting with adducts on non-isotopically labeled protein in the second step of the crosslinking reaction. The left panel is an overlay of the two full spectra, and the panels on the right show individual amide signals with significant loss of native intensity in Figure S9 . The second and third rows follow nondegenerate signals from the attenuated region starting at residue E57 until the return of near native intensity at residue N65. Native signal loss in the oligomeric sample has multiple causes. For some residues (e.g. M5 and Y39), intensity is lost but the residual signal appears relatively unaltered. Other residues (e.g. A17) exhibit heterogeneous line broadening similar to that observed in DOPAL-reacted samples. 1 In other cases (e.g. T59 and T64), a second discrete but nearly degenerate signal can be observed. This array of peak morphologies likely reflects the complexity of effects of DCPL-based crosslinkingincluding direct chemical modification at different linkage sites and potentially involving multiple residue types, altered S16 intramolecular transient interactions, and newly introduced intermolecular interactions in the oligomers -and is the focus of continuing study.
